The electronic structure of p-type GaN(0001) surfaces and its modication by antimony adsorption, and properties of Sb/GaN(0001) interface, are presented in this report. The studies were carried out in situ by ultraviolet photoelectron spectroscopy, X-ray photoelectron spectroscopy, and low-energy electron diraction. Thin Sb layers were deposited under ultrahigh vacuum conditions onto the substrate at room temperature. Electron anity of clean p-GaN surface amounted to 3.0 eV. A small amount of Sb on GaN(0001) surface reduced the electron anity to 1.9 eV. The work function of the Sb layer was equal to 4.4 eV. For the Schottky barrier height of the Sb/GaN interface, the value of 2.50 eV was obtained.
Introduction
Gallium nitride (GaN), a wide band-gap semiconductor, is very attractive to electronic technology for devices and components like visible and UV lasers, light-emitting diodes, high temperature and frequency detectors, and transistors [1] . Antimony is an important element for electronics and optoelectronics technologies owing to its good thermal conductivity and a high oxidation-and corrosion resistance. It is also used as surfactant for better control of elementary growth processes responsible for the IIIV semiconductor fabrication [2] .
In our investigation antimony was used as a material for the interface formation on the GaN substrate and for changing the electronic properties of the semiconductor.
Results of the Sb/GaN interface formation after Sb deposition from vapor and morphological changes at the GaN surface caused by post-deposition annealing are described. We found that a small amount of Sb, which remained on GaN surface after the annealing process, led to a substantial lowering of the electron anity of the semiconductor's surface. The observed eect can be very helpful in producing the ohmic contact or heterojunction on the p-GaN substrate. ed by the XPS method [3] , the one-monolayer thickness was taken as equal to the diameter of an Sb atom. During experiments the residual gas pressure in the chamber was controlled by a quadrupole mass spectrometer. All the measurements were done at room temperature (RT).
Results and discussion
After in situ annealing the substrate several times at 800 • C, the Ga-rich surface of GaN (0001) the Sb/GaN interface was determined from XPS [6, 7] .
The SBH for the p-type semiconductor can be calculated from the formula ϕ B = E where it ranges between 4.0 and 4.56 eV [8, 9] . No diraction pattern was observed for Sb layers. This indicates that the antimony layers had a grainy structure beginning from the earliest stages of growth.
The eect of the presence of Sb atoms on the electronic properties of the substrate was investigated. To achieve the objective the interface was short annealed at 400 • C which led to incorporation of a small amount of Sb into the GaN surface. The UPS spectra indicate recovery of the valence band typical of a semiconductor from that of metals (curve 3 in Fig. 1 ) The position of VBM lies at 1.6 eV below the E F , and the width W of the recorded spectrum is 15.9 eV. Based on these values the electron anity of the antimonized GaN(0001) surface was obtained to be 1.9 eV. The XPS spectrum of Ga 3d (see 
